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(54) Stem tube sealing apparatus 

(57) The invention provides a stern tube sealing ap- 
paratus which prevents an abrasion by cooling and lu- 
bricating a sliding contact surface of a first seal ring, pre- 
vents a foreign substance and a seawater from entering 
so as to further improve a durability of a seal ring and a 
liner, intends to make the sealing apparatus compact 
and reduce a cost by using no pressurizing apparatus, 
and has a high reliability of a seal system. In order to 
achieve the stern tube sealing apparatus, the structure 
is made such that the stern tube sealing apparatus is 
constituted by a plurality of seal rings slidably brought 
into contact with a liner (11) of a propeller shaft (10), 



piping (7) communicating with one of a liquid reservoir 
tank (6) an-anged so that a liquid pressure within the 
stern annular space (4) is lower than a draft pressure 
on shaft center line is provided in a stern annular space 
(4) defined by a first seal ring (1) arranged on a stern 
side and a second seal ring (2) adjacent to the first seal 
ring, and a feeding device (16) for forcibly feeding the 
liquid in the stern annular space (4) to the outside of a 
vessel having a higher pressure at a time of shaft rota- 
tion is provided on a sliding contact surface (15) of the 
first seal ring and/or a sliding contact surface (17) of the 
liner where the first seal ring (1) and the liner (11) are 
slidably brought into contact with each other. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a stern tube 
sealing apparatus for a vessel. 
[0002] Conventionally, a stern tube sealing apparatus 
with a seal ring made of an elastic material has been 
used for a vessel. However, since a draft pressure is 
increased in accordance with the vessel getting larger 
in size, a pressure applied to the seal ring is increased 
and many troubles that the seal ring is damaged are 
caused, so that a seawater enters into the vessel and a 
disadvantage is generated on maintaining the vessel. 
Accordingly, conventionally as a countermeasure there- 
for, it has been intended that the entering of the seawa- 
ter is sealed and a durability of the seal ring is improved 
by supplying a pressurized air having a pressure slightly 
higher than the draft pressure to an aftermost annular 
space formed by a first seal ring and a second seal ring 
and always discharging the air from the annular space 
to the sea side. 

[0003] In this case, when the air is fed out to the sea 
as mentioned above, a load of the first seal ring is re- 
duced, however, the first seal ring becomes dry by the 
air, so that a sliding contact surface may be abraded. 
When the abrasion is generated in the first seal ring, a 
little amount of seawater enters, water is evaporated 
within a rearmost chamber and salt is crystallized, so 
that the salt is attached to the seal ring and a liner so as 
to be solidified, whereby there are generated disadvan- 
tages that the abrasion of both elements is promoted or 
that a drain line is clogged. Further, a foreign substance 
such as a marine growth, mud or the like attached to the 
first seal ring on the seawater side enters into the rear- 
most chamber, thereby further abrading the seal ring 
and the liner. 

SUMMARY OF THE INVENTION 

[0004] The present invention is made on the basis of 
the matters mentioned above, and an object of the 
present invention is to provide a stern tube sealing ap- 
paratus which prevents an abrasion by cooling and lu- 
bricating a sliding contact surface of a first seal ring, pre- 
vents a foreign substance and a seawater from entering 
so as to further improve a durability of a seal ring and a 
liner, intends to make the sealing apparatus compact 
and reduce a cost by using no pressurizing apparatus, 
and has a high reliability of a seal system. 
[0005] In order to achieve the object mentioned 
above, in accordance with a first aspect of the present 
invention, there is provided a stern tube sealing appa- 
ratus comprising a plurality of seal rings slidably brought 
into contact with a liner of a propeller shaft, wherein pip- 
ing communicating with one of a liquid reservoir tank 
and a pressure control valve connected to a liquid sup- 
ply source is provided in a stern annular space defined 



by a first seal ring arranged on a stern side and a second 
seal ring adjacent to the first seal ring, and feeding 
means for forcibly feeding the liquid in the stern annular 
space to an outside of a vessel having a higher pressure 
5 than that in the stern annular space at a time of shaft 
rotation is provided on at least one of a sliding contact 
surface of the first seal ring and an opposing sliding con- 
tact surface with which the first seal ring is slidably con- 
tact. 

10 [0006] The feeding means in this case includes all of 
means for feeding out a liquid from a low pressure side 
of the seal ring to a high pressure seawater side thereof 
to be sealed due to a pumping effect by a seal ring at a 
lime of the shaft rotation (including a time of regular ro- 
'5 tation and a time of reverse rotation of the propeller). 
Further, the seal ring corresponds to an idea including 
a lip type seal ring, a face type seal ring and a mechan- 
ical seal. In the case of the Itp type seal ring, the seal 
ring provided with the feeding means is not required to 
20 always have a feature that the lip is directed to the sea- 
water side, for example, it is sufficient that a contact an- 
gle with respect to the liner on the seawater side is great- 
er than that on the vessel interior side. 
[0007] When the structure is made in the manner 
25 mentioned above, it is possible to keep a pressure within 
the stern annular space lower than a pressure on the 
seawater side, it is possible to feed the liquid to the sea- 
water side and it is possible to simultaneously cool and 
lubricate the sliding surface of the first sea! ring, where- 
to by it is possible to prevent the foreign substance and the 
seawater from entering and the sliding load of the sec- 
ond seal ring with respect to the liner is reduced under 
a low pressure. 

[0008] In this case, the feeding means for feeding the 

35 liquid from the low pressure side of the seal ring to the 
high pressure seawater side to be sealed is not required 
to be always provided on the seal ring, and when the 
feeding means is provided on the opposing sliding con- 
tact surface with which the first seal ring is slidably con- 

40 tact, the same functions and effects as those in the case 
that the feeding means is provided on the first seal ring 
can be obtained. Further, the feeding means may be 
provided on each of the sliding contact surfaces of the 
first seal ring and the opposing element. In the case of 

45 the lip type seal ring, the opposing element with which 
the seal ring is slidably brought into contact is a liner. 
[0009] Further, in accordance with the present inven- 
tion, there is provided a stern tube sealing apparatus as 
recited in the first aspect mentioned above, wherein a 

50 branch pipe with a pressure control valve and a flow con- 
trol valve connecting to the liquid supply source is pro- 
vided, via a first change-over valve, in the middle of the 
piping communicating with the liquid reservoir tank and 
the aftermost annular space, and a constant flow 

55 amount valve making it possible to flow out a constant 
flow amount of liquid from the stern annular space to the 
outside of the vessel in accordance with a change-over 
operation of the first change-over valve is interposed in 
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the branch pipe. 

[0010] In the case that the structure is made in the 
manner mentioned above, the constant flow amount 
valve is operated due to changing over the flow passage 
by means of the first change-over valve so as to flow the 
constant flow amount of liquid from the first seal ring to 
the outside of the vessel even when the feeding means 
does not effectively function, whereby the cooling and 
lubricating state of the sliding contact surface in the first 
seal ring can be maintained, and further it is possible to 
prevent the foreign substance and the seawater from 
entering. 

[0011] Further, the first seal ring is generally arranged 
at the rearmost position (a position closest to the sea- 
water), however, at least one auxiliary seal ring may be 
further arranged on the seawater side and the feeding 
means is provided in at least one of the auxiliary seal 
ring and an opposing element on a sliding contact sur- 
face between the auxiliary seal ring and the opposing 
element. In the case that the auxiliary seal ring is the lip 
type seal ring, the opposing element is a liner. When the 
structure is made in this manner, it is possible to further 
- improve a reliability of the feeding effect. 
[0012] In this case, as mentioned above, the feeding 
means for feeding out the liquid with a pumping action, 
or pump-in-action from the low pressure side of the seal 
ring to the seawater side corresponding to the high pres- 
sure side to be sealed is not particularly limited, howev- 
er, the structure may be made such that a fine uneven- 
ness or a fine screw groove is formed on the seal ring 
and/or the opposing element in the seal ring and the op- 
posing sliding contact surface. A shape of the uneven- 
ness is not limited to a circular shape, an angular shape 
or the like. Here, with respect to a magnitude of the "fine" 
evenness, the unevenness can be realized in a range 
of height between some microns and some hundreds 
microns, however, in order to achieve an effective feed- 
ing function, some tens microns is desirable. Further, a 
magnitude of the "fine" screw groove is set to be wide 
since a desirable value changes in accordance with an 
angle and a depth of the screw or the like, however, a 
width and a depth of the screw groove are set to a range 
between some microns and some hundreds microns. In 
the case of employing the former means, the fine une- 
venness applies a fine wedge effect to a lubricating film 
of the liquid at a time of the shaft rotation so as to feed 
out the liquid from the sliding contact surface to the sea- 
water side. Further, in the case of employing the latter 
means, the fine screw groove applies a hydrodynamic 
effect as screw type viscoseal at a time of regular rota- 
lion of the propeller so as to feed out the liquid from the 
sliding contact surface to the seawater side. 
[001 3] Further, in accordance with a second aspect of 
the present invention, there Is provided a stern tube 
sealing apparatus comprising a plurality of seal rings sl- 
idably brought into contact with a propeller shaft liner, 
wherein piping communicating with one of a liquid res- 
ervoir tank and a pressure control valve connected to a 



liquid supply source is provided in a stern annular space 
defined by a first seal ring arranged on a stern side and 
a second seal ring adjacent to the first seal ring, a rubber 
or polymer resin sleeve for separating into a front cham- 

5 ber directly connected to the piping and a rear chamber 
is arranged within the stern annular space, and a fine 
screw groove for forcibly feeding the liquid in the front 
chamber to the rear chamber at a time of regular rotation 
of a propeller is provided on a sliding contact surface of 

10 the sleeve and/or a sliding contact surface of the liner 
where the sleeve and the liner are slidably contact with 
each other. 

[0014] In this case, the front chamber separated by 
the sleeve in the stern annular space corresponds to a 

15 section area positioned on an interior side of the vessel, 
and the rear chamber con-esponds to a section area po- 
sitioned on the seawater side. 
[0015] When the structure is made in the manner 
mentioned above, the fine screw groove formed on the 

20 sliding contact surface of the sleeve within the stern an- 
nular space feeds out the liquid from the front chamber 
to the rear chamber in accordance with a hydrodynamic 
effect as screw type viscoseal at a time of regular rota- 
tion of the propeller, and the liquid leaks out from the 

25 rear chamber to the seawater side with passing through 
the sliding contact surface of the first seal ring. 
[001 6] The fine screw groove mentioned above is not 
limited to be formed on the sliding contact surface of the 
sleeve, and the same functions and effects as those in 

30 the case of being formed on the sleeve can be obtained 
even when being formed on the sliding contact surface 
of the liner with which the sleeve is slidably brought into 
contact. 

[001 7] Further, in accordance with the present inven- 
ts tion, there is provided a stern tube sealing apparatus as 
recited in the second aspect mentioned above, wherein 
the structure may be made such that a branch pipe con- 
necfing to the liquid supply source is provided in the mid- 
dle of the piping communicating with the liquid reservoir 
40 tank via a first change-over valve, and a constant flow 
amount valve making it possible to flow out a constant 
flow amount of liquid from the stem annular space to the 
outside of the vessel in accordance with a change-over 
operation of the first change-over valve is interposed in 
45 the branch pipe. 

[0018] In the case that the structure is made in the 
manner mentioned above, the constant flow amount 
valve is operated due to changing over the flow passage 
by means of the first change-over valve so as to flow the 
50 constant flow amount of liquid from the front chamber to 
the rear chamber and further fi-om the first seal ring to 
the outside of the vessel even when the hydrodynamic 
effect as screw type viscoseal caused by the fine screw 
groove fonned on the sliding contact surface of the 
55 sleeve does not effectively function, whereby the cool- 
ing and lubricafing state of the sliding contact surface 
can be maintained, and further it is possible to prevent 
the foreign substance and the seawater from entering. 
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[001 9] Further, the first seal ring is generally arranged 
at the rearmost position (a position closest to the sea- 
water), however, the structure may be made such that 
at least one auxiliary seal ring is further arranged on the 
seawater side of the first seal ring and the feeding 5 
means for forcibly feeding out the liquid to the outside 
of the vessel is provided on a sliding contact surface of 
the auxiliary seal ring and/or a sliding contact surface of 
an opposing element with which the auxiliary seal ring 
is slidably contacted. io 
[0020] Further, in the stern tube sealing apparatus in 
accordance with the present invention, piping connect- 
ed to a ventilating line and/or a drain line communicated 
with an open air is provided in a second annular space 
adjacent to the interior side of the vessel of the stern i5 
annular space. Accordingly, in the case that a leakage 
is generated in the stern tube bearing lubricating oil, it 
is possible to recover the leaked lubricating oil within the 
vessel so as to prevent the lubricating oil from leaking 
to the outside of the vessel. Further, since a pressure of 20 
the liquid in the stern annular space is low and the sec- 
ond annular space is open to the air, it is possible to 
keep a differential pressure in the second seal ring in a 
small state. 

[0021] Further, in accordance with the present inven- 25 
tion, in the stern tube sealing apparatus mentioned 
above, the structure may be made such that a first 
branch pipe connecting to the liquid supply source is 
provided in the middle of the piping communicating with 
the liquid reservoir tank via a first change-over valve, a 30 
constant flow amount valve making it possible to flow 
out a constant flow amount of liquid from the stern an- 
nular space to the outside of the vessel in accordance 
with a change-over operation of the first change-over 
valve is interposed in the first branch pipe, a second 35 
branch pipe connecting to the air supply source is pro- 
vided in the middle of the ventilating line via a second 
change-over valve, and an air relay to which the liquid 
pressure introduced by the constant flow amount valve 
is applied as a back pressure is interposed in the second ^0 
branch pipe. 

[0022] Further, in accordance with the present inven- 
tion, in the stern tube sealing apparatus mentioned 
above, the structure may be made such that a branch 
pipe connecting to the liquid supply source is provided 45 
in the middle of the piping communicating with the liquid 
reservoir tank via a first change-over valve, a constant 
flow amount valve making it possible to flow out a con- 
stant flow amount of liquid from the stern annular space 
to the outside of the vessel in accordance with a change- 50 
over operation of the first change-over valve is inter- 
posed in the branch pipe, an oil feeding pipe connecting 
to the oil reservoir tank is provided in the middle of the 
ventilating line via a second change-over valve, and the 
oil reservoir tank is arranged so as to have an oil pres- 55 
sure lower than a feeding pressure of the constant flow 
amount fed to the stern annular space. 
[0023] In the case that the structure is made in the 



manner mentioned above, it is possible to flow the con- 
stant flow amount of liquid from the first seal ring to the 
outside of the vessel by the constant flow amount valve 
even when the hydrodynamic effect as screw type vis- 
coseal caused by the feeding means or the screw 
groove on the sliding contact surface of the sleeve does 
not effectively function, and it is possible to reduce a seal 
effect of the second seal ring and a contact abrasion 
between the second seal ring and the liner by the pres- 
surized air or the oil fed to the second annular space. 
[0024] ' Further, in the stern tube sealing apparatus in 
accordance with the present invention, the structure 
may be made such that an auxiliary seal ring is arranged 
on a further interior side of the vessel of a third seal ring 
arranged on an interior side of the vessel, and a branch 
pipe connected to an annular space defined by the third 
seal ring and the auxiliary seal ring from piping commu- 
nicating with the stern tube chamber via a valve is pro- 
vided. When the structure is made in the manner men- 
tioned above, the auxiliary seal ring is in a standby state 
that a front surface pressure is the same as a back sur- 
face pressure and radial force of the seal ring itself and 
of a garter spring are only loaded when the valve is in 
an open state in the state that an oil pressure of the stern 
tube chamber is applied by a head pressure of the oil 
reservoir tank, so that it is possible to prevent an oil leak- 
age of the stern tube chamber by closing the valve when 
the function of the third seal ring is damaged so as to 
function the auxiliary seal ring. Further, in the case that 
the pump is provided in the middle of a stern tube cham- 
ber circulating passage so as to circulate the oil, the aux- 
iliary seal ring does not receive the radial force of the 
seal ring and the garter spring by flowing the oil from the 
annular space to the stern tube chamber through the 
auxiliary seal ring in accordance with adjustment of the 
valve, and it is possible to keep a further improved state 
as a standby state. 

[0025] Further, in the stern tube sealing apparatus in 
accordance with the present invention, the liquid forcibly 
fed out to the outside of the vessel (the seawater side) 
may be set to a liquid which does not damage the water 
or seawater even when being mixed in the water or the 
seawater. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0026] 

Fig. 1 is a cross sectional view which shows a rep- 
resentative embodiment of a stern tube sealing ap- 
paratus in accordance with the present invention; 
Fig. 2 is a schematic view of an embodiment in 
which a pressure control valve is provided in place 
of a water reservoir tank in the embodiment in Fig. 1 ; 
Fig. 3 is a schematic view which shows an embod- 
iment of a lip type seal ring provided with feeding 
means corresponding to a main portion of the 
present invention; 



4 



7 



EP 1 182 133 A1 



8 



Fig. 4 is a schematic view which shows another em- 
bodiment of feeding means in correspondence to 
the lip type seal ring in Fig. 3; 
Fig. 5 is a schematic view which shows a modified 
embodiment of feeding means in correspondence 
to the lip type seal ring in Fig. 3; 
Fig. 6 is a schematic view which shows the other 
embodiment provided with feeding means in a liner 
on a lip type seal ring sliding contact surface; 
Fig. 7 is a schematic view which shows a contact 
angle of the lip type seal ring in the case the lip is 
directed to a seawater side; 
Fig. 8 is a schematic view which shows a contact 
angle in correspondence to Fig. 7 in the case that 
the lip is directed to a vessel interior side; 
Fig. 9 is a schematic view which shows an embod- 
iment of a face type seal ring provided with feeding 
means; 

Fig. 10 is a schematic view which shows another 
embodiment of feeding means in correspondence 
to the face type seal ring in Fig. 9; 
Fig. 11 is a schematic view which shows a modified 
embodiment of feeding means in-correspondence 
to the face type seal ring in Fig. 9; 
Fig. 1 2 is a schematic view which shows an embod- 
iment provided with feeding means on a sliding con- 
tact surface with which the face type seal ring is sl- 
idably contact; 

Fig. 13 is a cross sectional view which shows an 
embodiment provided with a screw groove in a 
sleeve an-anged in a stern annular space; 
Fig. 14 is a cross sectional view which shows an- 
other embodiment provided with a screw groove on 
a liner surface with which the sleeve is slidably con- 
tact; 

Fig. 15 is a cross sectional view corresponding to 
Fig. 1, which shows a modified embodiment in ac- 
cordance with the present invention arranging an 
auxiliary seal ring provided with feeding means on 
a further seawater side of the first seal ring; 
Fig. 16 is a cross sectional view which shows a 
modified embodiment in a state of setting an auxil- 
iary seal ring to a face type seal ring; 
Fig. 17 is a cross sectional view corresponding to 
Fig. 13, Fig. 17 showing an embodiment in which 
an auxiliary seal ring provided with feeding means 
is arranged on a further seawater side of the first 
seal ring; 

Fig. 18 is a cross sectional view which shows a 
structure of a stern tube sealing apparatus in ac- 
cordance with the present invention provided with 
a safety system; 

Fig. 19 is a cross sectional view which shows a 
modified embodiment of Fig. 18; 
Fig. 20 is a cross sectional view which shows a stern 
tube sealing apparatus in accordance with the 
present invention provided with an auxiliary seal 
ring arranged on a vessel interior side of a third seal 



ring and a branch pipe connected via a valve from 
a tube passage communicating with a stern tube 
chamber; 

Fig. 21 is a cross sectional view showing a structure 
5 in which an auxiliary seal ring arranged on the sea- 
water side of the first seal ring, a constant flow 
amount valve connected from a water feed pipe via 
a three-way valve and an air relay connected to a 
ventilating line via a three-way valve and making a 
10 water feeding pressure of the constant flow amount 
valve to a back pressure are further provided in the 
stern tube sealing apparatus shown in Fig. 20; and 
Fig. 22 is a cross sectional view which shows a 
structure in the case that an oil of the stern tube is 
^5 not pump circulated in the stern tube sealing appa- 
ratus shown in Fig. 21. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

20 [0027] A description will be in particular given below 
of embodiments in accordance with the present inven- 
tion with reference to Figs. 1 to 22. Fig. 1 is a cross sec- 
tional view which shows a representative embodiment 
of a stern tube sealing apparatus in accordance with the 

25 present invention. In Fig. 1 , reference numerals 1 , 2 and 
3 denote a lip type seal ring made of an elastic material. 
The lip type seal rings are held by a housing member 
13 of a stern tube seal 12 and are slidably brought into 
contact with a liner 11 of a propeller shaft 10. Each of 

30 lips of the first seal ring 1 closest to the stern side and 
the second seal ring 2 adjacent to the first seal ring 
among the seal rings is arranged to be directed to the 
seawater side, respectively, and a tip of the third seal 
ring 3 is arranged to be directed to the inside of the ves- 

35 sel. An aftermost annular space 4 is formed between 
the first seal ring 1 and the second seal ring 2, and a 
second annular space 5 is formed between the second 
seal ring 2 and the third seal ring 3. A stern tube chamber 
33 communicating with an oil reservoir tank 32 is formed 

40 within a stern tube 31 between the third seal ring 3 and 
a fourth seal ring 30. In this case, reference numeral 14 
denotes a fish net prevention ring and reference numer- 
al 34 denotes a stern tube bearing. 
[0028] The structure is made such that a water rieser- 

45 voir tank 6 provided within the vessel is communicated 
and connected with the aftermost annular space 4 via a 
water feeding pipe 7, whereby water is supplied. In this 
case, the water reservoir tank 6 is arranged so that a 
liquid pressure of the aftermost annular space 4 is lower 

50 than draft pressure on shaft center line. Further, a ven- 
tilating line 8 communicated with an open air and a drain 
line 9 for recovering leaked lubricating oil within the ves- 
sel in the case the lubricating oil leakage is generated 
in the stem tube bearing are connected to a second an- 

55 nular space 5. A supplementing line 28 and a valve 29 
for supplying water when a water level within the tank is 
lowered are attached to the water reservoir tank 6. 
[0029] Fig. 2 shows a structure in which the water res- 
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ervoir tank 6 in the embodiment of the stern tube sealing 
apparatus shown in Fig. 1 is replaced by a liquid supply 
source 60 and a pressure control valve 61 connected 
thereto. In this structure, since the liquid is supplied from 
the liquid supply source 60, it is possible to set a pres- 
sure of the liquid in the aftermost annular space 4 lower 
than the draft pressure on shaft center line by adjusting 
the pressure control valve 61. Accordingly, in the same 
manner as the case that the water reservoir tank 6 is 
arranged, the liquid in the aftermost annular space 4 is 
forcibly flowed out toward the outside of the vessel in 
which a pressure is higher than that in the aftemiost an- 
nular space 4 by the feeding means 16 provided in the 
first seal ring 1 . 

[0030] Feeding means 1 6 for forcibly feeding out the 
water in the aftermost annular space 4 to the outside of 
the vessel having a pressure higher than the aftermost 
annular space 4 at a time of rotation of the propeller shaft 
10 is provided on a surface of a sliding contact area 15 
with the liner 11 in the first seal ring 1 . 
[0031] As the feeding means 16, as shown in Fig. 3, 
a multiplicity of fine uneven portions 16a are provided. 
The fine unevenness in the uneven portions is set to a 
range between some microns and some hundreds mi- 
crons, desirably a magnitude of some tens microns so 
as to apply a fine wedge effect to a lubricating film of a 
water stream when the propeller shaft 1 0 rotates, to pos- 
itively generate a fluid feeding effect (backward leakage, 
or leakage from the back side to the front side of seal 
ring) in the seal ring land flow out the water to the higher 
pressure seawater side. 

[0032] The feeding means 16 is not limited to the 
above fine unevenness, and may be structured such 
that fine screw grooves 16b are provided on a first seal 
ring sliding contact surface 1 5 as shown in Fig. 4, or 
such that triangle grooves or triangle projections 1 6c are 
provided on the first seal ring sliding contact surface 1 5. 
Also in this case, it is possible to apply a hydrodynamic 
effect as screw type viscoseal or a fine wedge effect to 
the lubricating film of the water stream when the propel- 
ler shaft 10 rotates, to positively generate a fluid feeding 
effect (backward leakage) in the first seal ring 1 and to 
flow out the water to the outside of the vessel having the 
higher pressure. A magnitude (a width and a depth) of 
the fine screw groove is set to a range between some 
microns and some hundreds microns. 
[0033] The feeding means 1 6 may be structured such 
that, as shown in Fig. 6, fine screw grooves 16d are pro- 
vided on a sliding contact surface 17 of the liner 11 with 
which the seal ring sliding contact surface 15 is siidably 
brought in contact, in place of the sliding contact surface 
15 of the seal ring 1, so that the seal ring 1 generates 
the backward leakage when the propeller shaft 10 ro- 
tates, and further, it Is possible to combine the fine screw 
grooves 16d with the screw grooves 16b provided on 
the seal ring sliding contact surface shown in Fig. 4. 
[0034] In the lip type seal ring with which the feeding 
means is provided, as shown in Figs. 7 and 8, it is not 



always an essential feature that the lip Is directed to the 
seawater side, and it is sufficient to set contact angles 
of the seal ring with the liner that a contact angle a on 
the seawater side is greater than a contact angle p on 

5 the vessel interior side. 

[0035] In the stern tube sealing apparatus shown in 
Fig. 1 , in place of the lip type seal ring, a face type seal 
ring or a mechanical seal can be employed. In the case, 
an embodiment of feeding means shown in Fig. 9 cor- 

10 responds to a structure that fine uneven portions 16e 
are provided on a sliding contact surface 19 of a face 
type seal ring 1 8 in place of the first seal ring 1 . The fine 
uneven portions 16e apply a fine wedge effect to a lu- 
bricating film of a water stream when the propeller shaft 

15 10 rotates, positively generate a fluid feeding effect 
(backward leakage) and flow out the water to the outside 
of the vessel having the higher pressure. Further, Fig. 
10 shows an embodiment in which fine screw grooves 
1 6f are provided on the sliding contact surface 1 9 of the 

20 face type seal ring 18 and Fig. 11 shows an embodiment 
in which triangle grooves 16g are formed on the sliding 
contact surface 19 of the face type seal ring 18, respec- 
tively. In these cases, it is possible to apply a hydrody- 
namic effect as screw type viscoseal to a lubricating film 

25 of a water stream when the propeller shaft 10 rotates, 
to positively generate a fluid feeding effect (backward 
leakage) in the face type seal ring and to flow out the 
water to the outside of the vessel having the higher pres- 
sure. 

30 [0036] The feeding means 1 6 may be structured such 
that, as shown in Fig. 12, fine screw grooves 16h are 
provided on a sliding contact surface 20 of the opposing 
element with which the face type seal ring sliding contact 
surface 1 8 is siidably brought into contact in place of the 

35 sliding contact surface 19 of the face type seal ring 18 
so that the face type seal ring 18 generates the back- 
ward leakage when the propeller shaft 10 regulariy ro- 
tates, and further, it is possible to combine the fine screw 
grooves 1 6h with the screw grooves 1 6f provided on the 

40 sliding contact surface 1 9 of the face type seal ring 1 8. 
[0037] Fig. 13 shows another embodiment. This em- 
bodiment is structured such that a rubber or polymer 
resin sleeve 21 held by the housing member 13 and si- 
idably brought into contact with the liner 11 of the pro- 

45 peller shaft is arranged in the aftermost annular space 
4 between the first seal ring 1 and the second seal ring 
2, and fine screw grooves 23 applying a hydrodynamic 
effect as screw type viscoseal to a lubricating film of a 
water stream when the propeller shaft 10 regularly ro- 

50 tates and moving the water to the seawater side are pro- 
vided on a sliding contact surface 22 In the sleeve 21 
with the liner 11 . That is, the aftermost annular space 4 
is sectioned into a front chamber 24 on the vessel inte- 
rior side and a rear chamber 25 on the seawater side by 

55 the sleeve 21 , and the water fed from the water reservoir 
tank 6 to the front chamber 24 via the water feeding pipe 
7 is forcibly fed to the rear chamber 25 at a time of reg- 
ular rotation of the propeller due to the function of the 
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screw grooves 23, and the water in the rear chamber 25 
is leaked out to the seawater side through the sliding 
contact surface of the first seal ring 1. 
[0038] In place of the screw grooves 23 provided on 
the sliding contact surface 22 of the sleeve 21 , as shown 
in Fig. 14, fine screw grooves 27 for moving the water 
to the seawater side due to the hydrodynamic effect as 
screw type viscoseal when the propeller 10 regularly ro- 
tates are provided on a sliding contact surface 26 of the 
liner 11 with which the sleeve sliding contact surface 22 
is slidably brought into contact. Further, it is possible to 
use the fine screw grooves 27 in combination with the 
screw grooves 23 provided in the sleeve 21 mentioned 
above. 

[0039] In place of the water supplied to the aftermost 
annular space 4 mentioned above, it is possible to use 
a liquid which does not damage to the seawater even 
when being mixed with the seawater, for example, an 
ethylene glycol, an alcohol or the like. 
[0040] In each of the embodiments mentioned above, 
as shown in Figs. 15 to 17, the structure may be made 
such that an auxiliary seal ring 35 is arranged on the 
seawater side of the first seal ring 1 , and the feeding 
means 16 is provided on the sliding contact surface be- 
tween the auxiliary seal ring 35 and the liner 11 or the 
sliding contact surface with the opposing element. As 
shown in Fig. 16, in the case that the auxiliary seal ring 
35 is a face type seal ring, the mutual sliding contact 
surfaces are different from the case of the lip type sea! 
ring since it is fixed to the liner 11. 
[0041] Figs. 1 8 and 1 9 show a schematic structure of 
an embodiment of a stern tube sealing apparatus pro- 
vided with a safety system which is operated when the 
feeding means 16 (16a to 16h) mentioned above does 
not effectively function. 

[0042] At first, in Fig. 18. a branch pipe 37 connected 
to a water supply source 36 is provided in the middle of 
the water feeding tube 7 communicating with the water 
reservoir tank 6 via a first three-way valve 38, and a con- 
stant fiow amount valve 39 is interposed in the middle 
of the branch pipe 37. The constant flow amount valve 
39 is structured such as to feed a constant flow amount 
of water to the aftermost annular space 4 from the water 
supply source 36 and flow out the water from the first 
seal ring 1 to the outside of the vessel by changing over 
the flow passage to the water supply source 36 by 
means of the first three-way valve 38. Further, a branch 
pipe 41 connected to an air supply source 40 is provided 
in the middle of the ventilating line 8 via a second three- 
way valve 42, and an air relay 43 to which a water pres- 
sure introduced from the constant flow amount valve 39 
is applied as a back pressure is interposed in the middle 
of the branch pipe 41 . Accordingly, by changing over the 
flow passage to the air supply source 40 by means of 
the second three-way valve 42, the air Is fed to the sec- 
ond annular space 5 by the air relay 43. At this time, an 
air feeding pressure by the air relay 43 is set to be a 
constant differential pressure lower than a water feeding 



pressure fed to the aftermost annular space 4 by the 
constant flow amount valve 39. 
[0043] Further, when the function of the second seal 
ring 2 is damaged, and the water leakage to the second 

5 annular space 5 is generated to discharge the water 
from the drain line 9 within the vessel, the leakage from 
the second seal ring 2 can be prevented by making the 
air feeding pressure of the air relay 43 a constant differ- 
ential pressure higher than the water supply pressure in 

10 addition to the constant flow amount of water supply to 
the aftermost annular space 4 so as to flow the air to the 
seawater side through the first seal ring 1 and the sec- 
ond seal ring 2. 

[0044] Further, the oil reservoir tank 32 communicat- 
es ing with the stern tube chamber 33 is connected to the 
middle portion of the tube passage 44 via a third three- 
way valve 45, and a high position oil reservoir tank 46 
is connected to an upper end of the tube passage 44. 
Accordingly, by changing over the third three-way valve 
20 45 to the high position oil reservoir tank 46 and pressu- 
rizing the stern tube chamber 33, the air within the sec- 
ond annular space 5 fed by the air relay 43 is prevented 
from backward Heakage from the third seal ring 3. A 
fourth three-way valve 47 is interposed in the drain line 
25 9 connected to the second annular space 5, and the 
structure is made such that the flow passage can be 
changed over by the fourth three-way valve 47 to a drain 
tank 48 in one way and to an orifice 49 in another way. 
When feeding the air to the second annular space 5 in 
30 accordance with the operation of the air relay 43, the 
fourth three-way valve 47 is changed over to the orifice 
49 so as to keep the pressure of the second annular 
space 5. 

[0045] Next, in the embodiment shown in Fig. 19, dif- 

35 ferences from the embodiment shown in Fig. 18 are that 
in place of the air supply source for feeding the air to the 
second annular space 5 and the air relay, an oil feeding 
tube 50 connected to the oil reservoir tank 32 is provided 
in the middle of the ventilating line 8 via the second 

40 three-way valve 42 so as to make the pressure of the 
second annular space 5 pressurized by the oil reservoir 
tank 32 always lower than the feeding pressure of the 
constant fiow amount fed to the aftermost annular space 
4. Then, when the feeding means 1 6 does not effectively 

45 function, the flow passage is changed over from the wa- 
ter reservoir tank 6 to the water supply source 36, the 
constant flow amount of water is flowed to the outside 
of the vessel by the constant flow amount valve 39, and 
the ventilating line 8 is changed over to the oil reservoir 

50 tank 32 so as to feed the oil to the second annular space 
and the drain valve 51 of the drain line 9 is simultane- 
ously closed. Further, the stern tube chamber 33 is pres- 
surized by changing over to the high position oil reser- 
voir tank 46. 

55 [0046] Further, in the embodiment shown in Fig. 20. 
an auxiliary seal ring 52 is arranged on the further vessel 
interior side of the third seal ring 3, and a branch pipe 
53 is connected via a valve 54 to an annular space 51 
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defined by the third seal ring 3 and the auxiliary seal ring 
52 from a pipe passage 56 communicating with the stern 
tube chamber 33. The auxiliary seal ring 52 is set to a 
standby state in which the radial force of the seal ring 
and the garter spring is not applied by circulating the oil 
in the stern tube chamber 33 by a pump 57 and adjusting 
a valve 58 in an open state of the valve 54 so as to flow 
the oil to the stern tube chamber 33 from the annular 
space 51 through the auxiliary sea! ring 53. If the third 
seal ring 3 is damaged, the oil leakage is prevented by 
closing the valve 54 and operating the auxiliary seal ring 
52. Then, in the case that the oil pressure of the stern 
tube chamber 33 is given by the oil reservoir head pres- 
sure without providing the pump 57, the auxiliary seal 
ring 52 is set to a standby state in which only the load 
due to the radial force of the seal ring itself and the garter 
spring 59 is applied by keeping a front surface pressure 
and a back surface pressure in the auxiliary seal ring 52 
in the same pressure when the valve 54 is in an open 
state, and if the third seal ring 3 is damaged, the oil leak- 
age is prevented by closing the valve 54 and operating 
the auxiliary seal ring 52. 

[0047] Fig. 21 shows a structure in which a seawater 
side auxiliary seal ring 35 is added to the embodiment 
shown in Fig. 20, the branch pipe 37 connected to the 
water supply source 36 is provided in the middle of the 
water feeding tube 7 communicating with the water res- 
ervoir tank 6 via the first three-way valve 38, and the 
constant flow amount valve 39 is arranged in the middle 
of the branch pipe 37. In the case that the feeding means 
of the first seal ring 1 and the auxiliary seal ring 35 do 
not effectively function, the water is supplied to the af- 
termost annular space 4 through the constant flow 
amount valve 39 at a constant flow amount by operating 
the first three-way valve 38 so as to change over the 
flow passage from the water reservoir tank 6 to the water 
supply source 36 and the water is discharged to the out- 
side of the vessel through the first seal ring 1 and the 
auxiliary seal ring 35. 

[0048] Further, the second branch pipe 41 connected 
to the air supply source 40 via the second three-way 
valve 42 is provided in the middle of the ventilating line 
8, and the air relay 43 to which a water pressure intro- 
duced from the constant flow amount valve 39 is applied 
as a back pressure is interposed In the middle of the 
second branch pipe 41. Accordingly, by operating the 
second three-way valve 42 so as to change over the flow 
passage to the air supply source 40 from the ventilating 
line 8, the air is fed to the second annular space 5 from 
the air relay 43. At this time, the air pressure supplied 
to the second annular space 5 in accordance with a 
function of the air relay 43 is set to be a constant pres- 
sure lower than a water pressure fed to the aftermost 
annular space 4 by the constant flow amount valve 39. 
[0049] Further, the fourth three-way valve 47 is Inter- 
posed in the drain line 9 connected to the second annu- 
lar space 5, and the flow passage can be changed over 
by operating the fourth three-way valve 47 to the drain 



tank 48 in one way and to the orifice 49 in another way. 
in the case that the feeding means of the first seal ring 
1 and the auxiliary seal ring 35 do not effectively function 
and a constant flow amount of water is fed through the 

5 constant flow amount valve 39, in order to feed the air 
to the second annular space 5 in accordance with the 
operation of the air relay 43, the fourth three-way valve 
47 is changed over to the orifice 49 so as to keep the 
air pressure within the second annular space 5. Since 

to there may be a possibility that the air Is leaked in a back- 
ward leakage manner to the oil side through the third 
seal ring 3 when feeding the air to the second annular 
space 5 in the manner mentioned above, it is necessary 
to set the oil pressure applied to the stern tube chamber 

15 33 to be higher by employing the high position oil reser- 
voir tank 46 in place of the oil reservoir tank 32 used at 
a normal time. 

[0050] In this case, in order to set the oil in the stern 
tube chamber 33 to a proper pressure, it is possible to 

20 employ a method of pressurizing an upper portion of the 
oil reservoir tank 32 by the air pressure. Further, it is 
possible to introduce the water pressure within the water 
feeding tube 7 or the air pressure between the air relay 
43 and the second annular space 5 within branch pipe 

25 41 between the air relay 43 and the second annular 
space 5 as a back pressure of an independently provid- 
ed air relay (not shown) so as to set the air pressure in 
the upper portion of the oil reservoir tank 32 via the air 
relay. 

30 [0051] Fig. 22 shows a structure in which the oil is not 
circulated in place of the structure of circulating the oil 
within the stern tube chamber 33 by the pump 57 de- 
scribed in Fig. 21. In general, the oil in the stern tube 
chamber 33 is pressurized by the oil reservoir tank 32. 

35 However, in the case that the feeding means of the first 
seal ring 1 and the auxiliary seal ring 35 do not effec- 
tively function, whereby a constant flow amount of water 
is supplied through the constant flow amount valve 39 
and the air is supplied to the second annular space 5 in 

40 accordance with the operation of the air relay 43, the oil 
pressure in the stern tube chamber 33 is set by the high 
position oil reservoir tank 46 and the air is prevented 
from backward leakage to the oil side through the third 
seal ring 3. 

45 [0052] In this case, in order to set the oil in the stern 
tube chamber 33 to a proper pressure, it is possible to 
employ a method of pressurizing an upper portion of the 
oil reservoir tank 32 by the air pressure. Further, it is 
possible to introduce the water pressure within the water 

50 feeding tube 7 or the air pressure within the branch pipe 
41 between the air relay 43 and the second annular 
space 5 as a back pressure of an independently provid- 
ed air relay (not shown) so as to set the air pressure in 
the upper portion of the oil reservoir tank 32 via the air 

55 relay. 

[0053] The embodiments in Figs. 1 8 to 22 can be ap- 
plied even in the case that the sleeve 21 is arranged in 
the aftermost annular space 4 and the fine screw 
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grooves 23 and 27 for performing the hydrodynamic ef- 
fect as screw type viscoseal are provided on the sliding 
contact surface of the sleeve 21 . 
[0054] Since the stern tube sealing apparatus in ac- 
cordance with the present invention is provided with the 
feeding means for forcibly feeding out the liquid in the 
stern annular space defined by the frrst seal ring and the 
second seal ring to the outside of the vessel having a 
higher pressure at a time of rotation of the shaft, the slid- 
ing contact surface of the first seal ring can be lubricated 
at the same time of being cooled, so that the abnormal 
abrasion and deterioration of the sliding contact surface 
can be prevented. Further, it is possible to prevent the 
foreign substance such as the marine growth, the mud 
or the tike causing the abrasion of the seal ring, the liner 
and the like from entering into the stern annular space 
by washing out the foreign substance to the outside of 
the vessel with the forcibly fed-out liquid. Further, since 
the salt generated by invasion of a fine amount of sea- 
water is not crystaliized, it is possible to further improve 
a durability of the member such as the seal ring, the liner 
or the like with which the seal ring is slidably brought 
into contact as well as the foreign substance does not 
enter as mentioned above, and further, it is possible to 
prevent the drain line from being clogged. 
[0055] Further, since the liquid pressure fed from the 
stern annular space is set to be low and the air-open 
piping or the drain line is provided in the second annular 
space adjacent thereto, the differential pressure in the 
second seal ring is small, and thereby, the pressuriza- 
tion due to the air relay and the pressurization of the 
stern tube lubricating oil tank are not necessary. There- 
fore, the sealing apparatus become compact and the 
cost thereof is reduced as well as the reliability of the 
sealing apparatus can be improved. 
[0056] Further, since the second annular space is 
open to the atmospheric air, it is possible to independ- 
ently set the pressure of the stern tube chamber to be 
lower than the draft pressure on shaft center line, it is 
possible to set the load of the fourth seal ring to be low 
as well as the third seal ring and it is possible to maintain 
the performance of the seal ring for a long time. 
[0057] In addition, since the branch pipe is provided 
in the middle of the piping communicating with the liquid 
reservoir tank and the pressure control valve via the first 
change-over valve and the constant flow amount valve 
controlled by the first change-over valve is interposed 
in the branch pipe, it is possible to pressurize and feed 
the liquid to the stern annular space in accordance with 
the change-over operation of the flow passage by the 
change-over valve and it is possible to flow out the liquid 
to the outside of the vessel from the first seal ring even 
in the case that the function of forcibly flowing out the 
liquid to the outside of the vessel by the feeding means 
provided on the sliding contact surface between the seal 
ring and the liner or the like or the fine screw grooves 
provided on the sliding contact surface between the 
sleeve and the liner does not effectively function. Ac- 



cordingly, the cooling and lubricating on the sliding con- 
tact surface of the first seal ring can be continuously se- 
cured, whereby it is possible to significantly increase the 
life of the member with which the seal ring is slidably 

5 brought into contact such as the seal ring, the liner and 
the like as well as the foreign substance and the sea- 
water are prevented from entering. Further, since the 
pressurized air or the oil is fed to the adjacent second 
annular space due to the differential pressure with re- 

10 sped to the liquid pressure in the stern annular space 
(which is lower than the liquid pressure in the stern an- 
nular space) by changing over the flow passage, it is 
possible to obtain the seal effect by the second seal ring 
and reduce the abrasion of the member with which the 

15 second seal ring is slidably brought into contact such as 
the second seal ring, the liner and the like. 



Claims 

20 

1 . A stern tube sealing apparatus comprising a plural- 
ity of seal rings slidably brought into contact with a 
liner (1 1 ) of a propeller shaft (10), wherein piping (7) 
communicating with one of a liquid reservoir tank 

25 (6) arranged so that a liquid pressure within a stern 
annular space (4) is lower than a draft pressure on 
shaft center line and a pressure control valve con- 
nected to a liquid supply source is provided in a 
stern annular space (4) defined by a first seal ring 

30 (1 ) arranged on a stern side and a second seal ring 
(2) adjacent to the first seal ring, and feeding means 
(16) for forcibly feeding the liquid in the stern annu- 
lar space (4) to an outside of a vessel having a high- 
er pressure than that in the vessel at a time of shaft 

35 rotation is provided on at least one of a sliding con- 
tact surface (15) of the first sea! ring (1) and an op- 
posing sliding contact surface (17, 20) with which 
said first seal ring is slidably brought into contact. 

2. A stern tube sealing apparatus as claimed in claim 
1 , wherein a branch pipe (37) connecting to a liquid 
supply source (36) is provided in the middle of the 
piping (7) communicating with said liquid reservoir 
tank (6) via a first change-over valve (38), and a 

45 constant flow amount valve (39) making it possible 
to flow out a constant flow amount of liquid from the 
stern annular space (4) to the outside of the vessel 
in accordance with a change-over operation of the 
first change-over valve is interposed in said branch 
50 pipe (38). 

3. A stern tube sealing apparatus as claimed in claim 
1 or 2, wherein at least one auxiliary seal ring (35) 
is further an^anged on the seawater side of the first 

55 seal ring (1) and the feeding means (16) for forcibly 
feeding out the liquid to the outside of the vessel 
having the higher pressure is provided in at least 
one of a sliding contact surface of the auxiliary seal 
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ring (35) and a sliding contact surface of an oppos- 
ing element with which said auxiliary seal ring (35) 
is slidably brought into contact. 

4. A stern tube sealing apparatus as claimed in any 
one of claims 1 to 3, characterized in that the feed- 
ing means (16) provided on said sliding contact sur- 
face is one of fine uneven portions (16a, 16c, 16e, 
16g) and fine screw grooves (16b, 16d, 16f, 16h). 

5. A stern tube sealing apparatus comprising a plural- 
ity of seal rings sltdably contact with a liner (11) of 
a propeller shaft (10). wherein piping (7) communi- 
cating with one of a liquid reservoir tank (6) ar- 
ranged so that a liquid pressure within said stern 
annular space (4) is lower than a draft pressure on 
shaft center line and a pressure control valve con- 
nected to a liquid supply source is provided in a 
stern annular space (4) defined by a first seal ring 

(1 ) an-anged on a stern side and a second seal ring 

(2) adjacent to the first seal ring, a rubber or polymer 
resin sleeve (21) for separating into a front chamber 
(24) directly connected to the piping (7) and a rear 
chamber (25) is an^anged within said stern annular 
space (4), and a fine screw groove (23, 27) for for- 
cibly feeding the liquid in said ft-ont chamber (24) to 
the rear chamber (25) at a time of shaft rotation is 
provided on at least one of a sliding contact surface 
(22) of said sleeve and a sliding contact surface (26) 
of said liner where said sleeve (21) and said liner 
(1 1 ) are sltdably brought into contact with each oth- 
er. 

6. A stern tube sealing apparatus as claimed in claim 
5, wherein a branch pipe (37) connecting to the liq- 
uid supply source (36) is provided in the middle of 
the piping (7) communicating with said liquid reser- 
voir tank (6) via a first change-over valve (38), and 
a constant flow amount valve (39) making it possi- 
ble to flow out a constant flow amount of liquid from 
the stern annular space (4) to the outside of the ves- 
sel in accordance with a change-over operation of 
the first change-over valve (38) is interposed in said 
branch pipe. 

7. A stern tube sealing apparatus as claimed in claim 
5 or 6, wherein at least one auxiliary seal ring (35) 
is further arranged on the seawater side of the first 
sea! ring (1) and the feeding means (16) for forcibly 
feeding out the liquid to the outside of the vessel is 
provided on at least one of a sliding contact surface 
(22) of the auxiliary seal ring (35) and a sliding con- 
tact surface of an opposing element with which said 
auxiliary seal ring is slidably brought into contact. 

8. A stern tube sealing apparatus as claimed in any 
one of claims 1, 3, 4, 5 and 7, wherein piping con- 
nected to a ventilating line (8) communicated with 



an open air and/or a drain line (9) is provided in a 
second annular space (5) formed at a posifion ad- 
jacent to the interior side of the vessel of said stern 
annular space (4) communicating with the liquid 
5 reservoir tank (6). 

9. A stern tube sealing apparatus as claimed in claim 
8, wherein a first branch pipe (37) connecting to the 
liquid supply source (36) is provided in the middle 

10 of the piping (7) communicating with said liquid res- 
ervoir tank (6) via a first change-over valve (38), a 
constant flow amount valve (39) making it possible 
to flow out a constant flow amount of liquid from the 
stern annular space (4) to the outside of the vessel 

15 in accordance with a change-over operation of the 
first change-over valve (38) is interposed in said first 
branch pipe, a second branch pipe (41) connecting 
to the air supply source (40) is provided in the mid- 
dle of the ventilating line (8) via a second change- 

20 over valve (42), and an air relay (43) to which the 
liquid pressure introduced by said constant flow 
amount valve (39) is applied as a back pressure is 
interposed in said second branch pipe (41), where- 
by the pressure in the second annular space (5) is 

25 a constant differential pressure lower than the pres- 
sure in the stern annular space (4). 

10. A stern tube sealing apparatus as claimed in claim 
8, wherein a branch pipe (37) connecting to the liq- 

30 uid supply source (36) is provided in the middle of 
the piping (7) communicating with said liquid reser- 
voir tank (6) via a first change-over valve (38), a 
constant flow amount valve (39) making it possible 
to flow out a constant flow amount of liquid from the 

35 stern annular space (4) to the outside of the vessel 
in accordance with a change-over operation of the 
first change-over valve (38) is interposed in said 
branch pipe, an oil feeding pipe (50) connecting to 
the oil reservoir tank (32) is provided in the middle 

40 of the ventilafing line (8) via a second change-over 
valve (42), and a pressure in the second annular 
space (5) set in accordance with an arrangement 
height of said oil reservoir tank (32) is set to be lower 
than a pressure in the stem annular space (4) fed 

45 by the constant flow amount valve (39). 

11. A stern tube sealing apparatus as claimed in any 
one of claims 1 to 10, wherein an auxiliary seal ring 
(52) is arranged on the interior vessel side of the 

50 third seal ring (3), and a branch pipe (53) Is con- 
nected to an annular space (51) formed by the third 
seal ring (3) and the auxiliary seal ring (52) from a 
pipe passage (56) communicafing with the stern 
tube chamber (33) via a valve (54). 

55 

12. A stem tube sealing apparatus as claimed in any 
one of claims 1 to 11. wherein said liquid is a liquid 
which does not damage the water or the seawater 
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even when being mixed with the water or the sea- 
water. 
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